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Age & gender distribution of CAC by Volumetric scoring method 
Yale (Age, yrs) <40 40-44 45-49 50-54 55-59 60-64 65-69 70-74 z.74 
lk4.839 44 599 938 1053 841 460 233 140 109 
ken 14 22 49 102 176 275 375 495 546 
25th Percentile 0 0 0 0 3 11 17 67 33 
Me&n 0 0 2 14 36 65 156 227 244 
75th Percentile 0 7 26 75 176 369 426 643 791 
9Mhpercentile 5 26 76 177 499 564 696 1205 1179 
Female (Age, yrs) ~40 40-44 45-49 50.54 55-59 60-64 65-69 70-74 >74 
(n=2,531) 171 239 364 546 479 307 201 110 114 
Mean 11 7 9 19 47 52 113 162 302 
25th Percentile 0 0 0 0 0 0 0 0 0 
htediin 00 0 0 0 0.5 26 23 117 
75th Percentile 0 0 0 2 22 34 133 176 387 
96th percentile 0 3 23 34 126 147 330 523 809 
1067-42 Correlation Between Atherosclerotic Risk Factors and 
Coronary Calcium by Electron-Beam Tomography: A 
Multivariate Analysis in 1,875 Patients 
Dieter Ropers, Karsten Pohle, Ralph MBffert, Gerd Muschiol, lrmgard Bickel, Theresa 
MenBndez. Maoda Kusus. Matthias Reaenfus. Werner G. Daniel, SteDhan Achenbach. _ 
University of Erlangen-N&berg. Erlangen. G&many 
Background: The purpose of this study was to assess the relationship between presence 
and extent of coronary artery calcification (CAC) by electron beam tomography (EBT) 
and standard atherosclerotic risk factors wng a multivariate analysis. 
Methods: EBT was performed in 1875 consecutive patients (1433 men and 442 women, 
mean age: 58 * 11 years, 587 patients with a history of coronary artery disease) using a 
standardized protocol (ECG-triggered, 40 axial slices, slice thickness 3 mm, no overlap). 
CAC were quantified using the Agatston Score. Conventional risk factors (hypertension, 
cholesterol, diabetes, smoking and family history), age and gender were included as 
independent variables and compared with the presence and extent of CAC using multi- 
variate regression analysis. 
Results: CAC was detected in 1525 pattents (85% of men, 63% of women). Calcium 
scores ranged from 0 to 13851 (mean 413 f 833). History of coronary artery disease was 
associated with detection of CAC in 94% (550 of 567 patients; mean score 872 + 1134). 
Using multiple logistic regression analysis, age, male gender (relative risk = RR 4.37), 
diabetes (RR 3.27). cholesterol (RR 2.47) and hypertension (RR 1.79) were indepen- 
dently associated with the presence of CAC (p < 0.001). Family history (RR 1.23) and 
smoking (RR 1.23) failed to reach statistical significance. In a stepwise multiple regres- 
sion model, age, male gender, diabetes, cholesterol and hypertension were significantly 
associated with the extent of CAC (r = 0.28, p < 0.001). 
Conclusion: In a large group of patients, age, male gender, cholesterol, hypertension and 
diabetes were independent predictors regarding the presence and extent of coronary cal- 
cium by EBT. Family history for premature coronary artery disease and smoking, how- 
ever, were not significantly associated with CAC. 
1067-43 Calcium Scores From Thick and Thin Image Slice 
Computed Tomography Scanning Provide Equivalent 
Predictions of Future Coronary Events 
Robert Detrano, Hadi Mansoury, Miwa Kawakubo, Laurie Labree, Stanley Azen, Harbor- 
UCLA Research & Education Institute, Torrance, CA, Unwersity of Southern California, 
Los Angeles. CA 
Image slices of between 2.5 and 3.0 mm are commonly used for coronary calcium CT 
scanning. Use of fewer but thicker image slices (5 to 6 mm) decreases processing and 
reading time and electronic storage space. To be acceptable, calcium scores (CS) from 
different image slice thicknesses must rank patients similarly and must discriminate 
future incident disease similarly in the same patients. We scanned 319 subjects hearts 
with 20 thick (6 mm) and 40 thin (3 mm) image slices. Protocols for scanning and reading 
were otherwise similar and the minimal lesion volume defining a calcification was set at 
4.1 mm3 for reading both types of scans. Prevalence of calcium was 77% using thick and 
80% using thin Images (p=O.O5). Similarity of ranking was tested using Spearman corre- 
lation (R); this R was 0.94, indicating that 88% of the variance in thin scan CS is 
accounted for by thick scan CS. These 319 subjects were followed for cardiovascular 
events for a period of 7 +I- .5 years. Seventy-seven events occurred in 54 participants 
between study enrollment and final follow-up evaluation. These included 11 coronary 
deaths, 20 myocardial infarctions, 11 strokes, and 35 revascularizations. ROC curves 
were constructed and the areas under these curves were calculated for thick and thin 
Image CS. ROC areas represent the probability of discriminating thase destined to suffer 
incident disease. The areas (SE) were 0.672 (.040) and 0.674 (.040) for thick and thin 
images respectively (p=NS). Using a CS cut point of 0 for thick images and a specificity 
equivalent CS of 8 as a cut-point for thin images, the sensitivities were 07.5 for thick and 
85.2 for thin images (p=NS). Reading of thtck slice scans required 35% less time than 
reading of thin slice scans. Thick image scanning and image assessment are more eff- 
cient than thin image scanning and assessment; resulting scores rank patients similarly 
and measurements predict coronary heart disease events equivalently. 
1067-44 Echographic Assessment of Lefl Atrial Size: 
Simultaneous Validation by Electron-Beam Computed 
Tomography 
David Messika-Zeitoun, Michael Bellamy, Andrea Rossi, Christian Eusemann, Jerome F. 
Breen, Thomas Behrenbeck, Maurice Enriquez-Sarano, Mayo Clinic. Rochester, MN 
Background: Left atrial (LA) size IS an important measure of cardiac. remodeling with 
serious outcome implications. It is routinely assessed by M-mode echocardiography. 
which measures only one dimension of an eccentric cavity. LA volume measurement glo- 
bally assesses LA remodeling but has not been fully validated. Electron Beam Computed 
Tomography (EBCT) provides a reference to which echocardiography can be compared 
to. 
Methods: We analyzed two subsets of patients with mitral regurgitation and a wide 
range of IA volume overload (regurgitant volume 5 to 197 mL). First, in 33 patients (vali- 
dation set) LA volume was measured by four different echographic methods (from cubed 
M-mode diameter, from 3 two-dimensional diameters using an ellipsoid assumption, from 
biplane method of disks and from biplane area-length method) and compared to simulta- 
neous (within one hour) EBCT. Second, I” 251 patients (testing set, mean age 64+14, 
37% female), we prospectively evaluated the relation between M-mode diameter and LA 
volume, measured by the best previously defined method. 
Results: In the validation set, the four echocardiographlc methods of LA volume mea- 
surement (respectively 62+32, 123t54, 135k.56 and 145+57 mL) showed good correla- 
tions with EBCT (143+55 mL) (all r >0.80. p<O.OOOl) but the area-length method was the 
only one that did not underestimate LA volume (~~0.57). In the testing set, M-mode 
diameter (48+9 mm) also correlated to LA volume (biplane area-length) (110+59ml. 
rc0.74, p<O.OOOl) but the relation was curvilinear. Hence, small diameter increases cor- 
responded to variably larger LA volume increases and the 95% confidence intewal of LA 
volume estimation increased wdely with the diameter even for relatively normal LA sizes 
(32 to 140 mL for a diameter of 40 mm). 
Conclusion: For schocardiographic determination of LA volume 1) methods based on 
LA diameters, M-mode or 2D, largely underestimate LA volume,and 2) M-mode diameter 
is plagued by wide confidence intervals and scatter even for normal values, while 3) the 
area-length method is simple and shows high accuracy compared to EBCT. Therefore, to 
assess cardiac remodeling, LA size can be routinely and reliably assessed by the biplane 
area-length method. 
POSTER SESSION 
1075A-MP Moderated Poster Session...State-of- 
the Art in MRIKT Applications 
Development I 
Monday, March 31, 2003, 9:00 a.m.-l 0:OO a.m. 
McCormick Place. Hall A 
9:oo a.m. 
1075A-MP-203 Spiral Magnetic Resonance Coronary Angiography With 
Real-Time Localization at 3T 
PhillipC. Yang Patricia Nguyen, Ann Shimakawa. Jean Brinain. Michael McConnell, Bob 
Hu, Stanford University, Stanford, CA, General Electric Medical Systems, Menlo Park, 
CA 
Background. The advantages of spiral Imaging in magnetic resonance coronary angiog- 
raphy (MRCA) are known. Recent implementation of MRCA at a higher magnetic field 
strength demonstrated enhanced signal-to-noise ratio (SNR) enabling higher spatial res- 
olution. Therefore, a pilot study was conducted to investigate spiral imaging at high field 
strength by assessing anatomical coverage and image quality. 
Methods. Real-time and high-resolution spiral imaging sequences installed on GE Signa 
3 Tesla (T) whole body system (GE, Milwaukee. WI) equipped with a gradient system 
capable of 40 mT/m peak amplitude and 150 mT/mJmsec slew rate were implemented 
with a 5-inch receiver surface coil. The study consisted of 5 subjects (3 volunteers and 2 
patients). The imaging protocol consisted of rapid real-time localization of the coronary 
arteries followed by high-resolution imaging. The real-time sequence consisted of gradi- 
ent recalled echo sequence (31.ms TR, 5.2-ms TE, and 30” flip-angle) utilizing lo-ms 
spectral spatial pulse and 16-1~ (4096 points and 4 interleaves) spiral read-out. A frame 
rate of 5 complete frames/s generated a spatial resolution of 2.25mm with a FOV of 24 
cm. The high-resolution sequence consisted of gradient recalled echo sequence (31-ms 
TR, 5.2-ms TE, and 60” fltp-angle) uttlizing lo-ms spectral spatial pulse and 16-ms (4096 
points and 20 interleaves) spiral read-out. Five slices with 5 mm slice thickness and a 
FOV of 24 cm generated a spatial resolution of 0.61x0.61 mm in 20 heart-beat breath- 
hold. Analysis of coronaly coverage was based on the number of coronary segments (9) 
seen in the coronary anatomy. Image quality was graded based on contiguity of the ves- 
sel border and artifact present in each segment. The scale ranged from 1-4 (1 excellent, 
2 good, 3 fair, and 4 non-diagnostic). 
Results. Coronary segments were visualized in 80% (36/45) of all segments. Excellent or 
good Image quality was achieved in 76% of all segments. These segments were LM. 
proximal-LAD, mid-LAD, proximal-RCA. mid-RCA and proximal-LCx. Conclusion. Spiral 
imaging at 3T holds promise to enhance MRCA. 
